Context: Obesity has now become a common health problem worldwide. To gain insight into the epidemiology of the problem in Iran, we systematically reviewed all available studies on the prevalence of overweight and obesity in the Iranian pediatric population.
Context
The global burden of disease (GBD) studies in 1990, 2000, and 2013 showed that metabolic risk factors (MRFs) are the most important determinants of emerging noncommunicable diseases all over the world (1) (2) (3) (4) (5) (6) (7) (8) . Obesity has now become a common health problem and its prevalence continues to increase in both developed and developing countries (9) (10) (11) . The increasing incidence of childhood obesity and its attributed socioeconomic and public health burden is a real threat for developing countries (12) . Recent studies reveal the increasing rates of overweight and obesity and their attributed ranges of adverse health outcomes in children and adolescents (13, 14) . Most obese children and adolescents already are at high risk for metabolic complications, and for a wide range of morbidities (15, 16) . Moreover, there are some evidence on longterm premature mortality and physical morbidity in their adulthood (16, 17) .
Despite priority of the problem, there is an evident gap in the related literature on these topics (11, 18) . Even though there are a few studies on trend and point estimations of BMI trend and prevalence of obesity in Iranian pediatric population, there are little information about their exposure distribution at sub-national level and no information about their trends and their effects on the health (7, 12, 19) . Most of available reports are scattered or limited to specific sub groups of population (9, 12) .
Remarkably, the reported basal information on prevalence of overweight and obesity varies considerably from one study to another. They are recruited based on different measures from different target groups of different scopes with quite different age and sex distributions (9, 18) , so that there is a growing need to prepare primary data to bridge health research to policy recommendations (18, 20) . To address this issue, we need to provide comprehensive scientific evidence for triggering policy actions, controlling the programs, and measuring the effect of interventions (21) .
sures including body mass index (BMI); waist circumference (WC); waist-hip ratio (WHR); and waist-to-height ratio (WHtR), or reported prevalence of obesity or overweight by sex, age, and year at national and sub-national levels from 1990 to 2013 in Iranian children and adolescents.
Evidence Acquisition
The design and protocol of the study have been described in more detail earlier (22, 23) . Here we refer to some essential points in brief.
Outcomes Definition
The world health organization (WHO), U.S. centers for disease control and prevention, and international obesity task force each have presented different definitions of overweight and obesity in children and adolescents (24) (25) (26) (27) (Table 1) .
Measures Definition
We have included studies that reported mean and standard deviation or percentile categories of BMI, WC, WHR, or WHtR or prevalence of obesity or overweight by sex, age, and year at national and sub-national levels in Iran, based on anthropometric measures. For each measure, the standardized protocols, definition and cut off were considered.
Search Strategy
To assess papers on obesity and/or overweight of Iranian children and adolescents, we searched PubMed and NLM Gateway (for MEDLINE), Institute of Scientific Information (ISI), and SCOPUS as the main international electronic data sources. Moreover Iranmedex, Irandoc, and scientific information database (SID), considered to the main domestic databases that have systematic search capability and the most coverage of national indexed or even non indexed Iranian scientific journals ( Table 2 ). All Iranian scientific journals of medical universities that are not listed in the domestic electronic databases, governmental reports, projects reports, conferences and reference lists, were reviewed by hand searching. The Endnote version 11 reference manager software was used to manage the data.
We limited the search to national, provincial, district, community population based studies in Iranian children and adolescents (ages 6 -18 years) and there was no restriction on language. Databases were searched from January 1990 to the end of December 2013.
National Data Source
We used the aggregated data of childhood and adolescence surveillance and prevention of adult noncommunicable disease (CASPIAN) study as the main available national data source for the cardio metabolic risk factors of children and adolescents in Iran (28) . Data were collected in four different surveys during 2003 to 2012 at the national and sub-national levels in Iran (20, (29) (30) (31) (32) (33) (34) .We assessed first, third, and fourth rounds data since second rounds of data were not available.
Study Selection and Eligibility Criteria
We excluded papers on non-population-based studies, or those with duplicate citations. The studies that focused on specific populations (such as school-based studies) were excluded. When there were multiple publications on the same population, only the largest study or the main source of data was included. We used GBD (global burden of diseases) validated quality assessment. Papers that had poor ratings were excluded and data were extracted from moderate and high quality studies. The quality assessment has been followed independently by two research experts and probable discrepancy between them resolved based on third expert opinion. Agreement was assessed using Cohen's kappa statistic. The kappa statistic for agreement on quality assessment was 0.92.
Data Extraction
The data extraction sheet contained the following items: general information of study and its citation; population detailed characteristics; methodological information of designing and conduction of study (the study region, scope of study (local study or survey), total sample size, age and sex groups, urban/rural areas, cut-off point of prevalence, reported prevalence and its 95% confidence interval), and study outcomes indicators (age specific prevalence of overweight and/or obesity; body mass index mean; waist circumference mean; waist to hip ratio mean).
Results
We refined data for prevalence of obesity and overweight by sex, age, province, and year (n = 22972). Based on our search strategy we found 3253 records; of these 1875 were from international data bases and the remaining 1378 were obtained from national data bases. After removing duplicates, via the refining steps, only 129 articles were found related to our study domain. Figure 1 is a flowchart for the data collection and selection process.
Considering the inclusion and exclusion criteria, 62 articles that met our eligibility criteria were selected. From 2
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U.S. centers for disease control and prevention
In children ages 2 to 19, BMI is assessed by age-and sex-specific percentiles; obesity: BMI 95th percentile ≤; Overweight: BMI 85th < and ≤ 95th percentile; normal weight: BMI 5th < and ≤ 85th percentile; underweight:
BMI < 5th percentile.
International obesity task force
Provides international BMI cut points by age and sex for overweight and obesity for children age 2 to 18. The cut points correspond to an adult BMI of 25 (overweight) or 30 (obesity). Search strategy in ISI Web of Science Time span = 1990 -2013. Databases = SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH.Topic = ("Body Mass Index" OR "Overweight" OR "Obesity" OR "Quetelet* Index" OR "Waist Circumference" OR "Waist hip ratio" OR "Waist to hip ratio" OR "Waist-hip ratio" OR "Waist to height ratio") AND ("Iran" OR Iranian OR I.R.Iran OR "persia") OR Address= (Iran))
Search strategy in Scopus (TITLE-ABS-KEY ("Body Mass Index" OR "Overweight" OR "Obesity" OR "Quetelet* Index" OR " Waist Circumference " OR "Waist hip ratio " OR "Waist to hip ratio" OR "Waist-hip ratio" OR "Waist to height ratio" OR "Waist-to-height ratio")) AND (TITLE-ABS-KEY (Iran OR Iranian OR I.R.Iran OR Persia) OR (AFFIL (Iran)) AND PUBYEAR > 1989 AND PUBYEAR < 2013
IranMedex, SID and Irandoc "Body Mass Index", "BMI", "Overweight", "Obesity", "Quetelet* Index", "Waist-hip ratio", "Waist to ratio", "Chaghi", "Shakhesetudeh e badani", "Ezafevazn", "Dore kamar" , "Dore kamar be lagan", "Dore kamar be basan", "Dore kamar be ghad", in combination with terms pediatr* OR child* OR adolescent OR student OR teenager OR boys OR girls koodak , atfal , nowjavan, daneshamooz, madreseh, madares, dokhtar, pesar in Persian language search.
these, the extracted results of 53 papers are reported in Tables 3 -10 and the others are shown with related information in Tables 11 -13 . Tables 3 -10 shows the prevalence of obesity based on BMI, in eligible population-based studies in Iranian children and adolescents. Also for more precise comparison, the confidence interval for 95% significance level (CI 95%) was calculated for possible cases. We have also included each study designed.
Considering the systematic review results; the number of total population and points of data were 22972 and 29, 38985 and 47 respectively for boys and girls. There were 5 studies that did not report BMI separately for boys and girls. As well as regarding the geographically distribution we found, 9 national, 14 provincial , and 58 district level points of data.
The findings are scattered, with very wide ranges of values for BMI and for rates of obesity and overweight. On the other hand, non-standard classifications of age groups led to greater complexity in estimation of values. For instance, information about elementary school students was provided with at least 6 different age categories including: 6 -10, 6 -11, 6 -12, 6 -14, 7 -11, and 7 -12. The lowest rate of obesity in this age group was 3.5% which was reported in Yazd and Sabzevar (9, 38, 50) and the highest rate of 17.7% was in Ahvaz (42) . Similarly there were different reports for 10 -15 year olds; based on one of them 13% of boys and 6.5% of girls in Tehran province were obese (41), in another study via the refining steps, only 129 articles were found related to our study domain in the same province reported 7.5% and 7.3% respectively for boys and girls (55) . In 15 -19 year old group, the prevalence of obesity was 2.8% for boys and 1.7% for girls (49, 57) .
In Tables 11 -13 , the WHR, WC, and WHtR mean in population-based studies in Iranian children and adolescents reported based on papers data availability. Tables 11 -13 Based on the first CASPIAN study in 2004, the national prevalence of abdominal obesity was 9.27 (8.87% -9.67%) for both sexes, 9.14 (8.60% -9.69%) for males, and 9.41 (8.84% -9.99%) for females. In the last estimation for 2012 these were increased respectively to 19 
Discussion
This review of our finding, similar to some regional and global studies, provides alarming evidence-based data on the considerable prevalence of childhood and adolescents overweight (9, 12, 16, 17) . In Iran national studies, especially in pediatric groups, are limited and nearly there is no comprehensive study for sub-national trends. Considering the results of CASPIAN, as the only valid national study; in 2004, the national prevalence of obesity for 6 -18 year olds male and female was respectively 3.34 (3% -3.69%) and 3.50 (3.15% -3.87%). In 2010 these estimations respectively rose to 13.58 (12.59% -14.63%), and 7.68 (6.71% -8.72%).
In the last estimation for 2012 these were increased to; 13.58 (12.59% -14.63%), and 10.15 (9.27% -11.09%).
Different age and sex groups had large variations in the prevalence of obesity and overweight. As a considerable point; there are also a lot of missing data for different sub groups which is leading from the misclassification or other limitation of research papers' data presentation (89, 90) . Some of these diversities are attributed to the geographical scopes of studies; some estimations belong to local level studies, some others estimate district level and others are designed for national estimations. Moreover, the quality of presented data, and some methodological problems, in designing and conducting the related researches, were other sources of diversity (30, 32, 85) . There are also some visible data lags in some areas of country or for different target groups that should be more considered for future studies' plan. For all measures however the reports have significant missing in reporting the confidence intervals for both measures values' and obesity/overweight rates, which limited our ability to compare and analyze results. On the other hand, most of our efforts to contact study authors for requesting more data and information failed.
In Iran there are few national studies and nearly no comprehensive study for sub-national trends (91) (92) (93) . In comparison with other related studies, compared with the Iran J Pediatr. 2016; 26(3):e2599. 5 GBD studies with overall 102 points of data, we benefit from more data driven estimations rather than the model driven results. We will provide more data points that lead to higher quality of estimation (1, (4) (5) (6) (7) (8) 19) . This is the first comprehensive systematic approach to search and data gathering, during which we benefited from the highest level of access to the published, available unpublished and grey literature through the comprehensive hand searching process. We had access to main national sources of CASPIAN study (30, 32, 85) .
Considering previous studies, the present study has several achievements. This study presents the most scientific evidences for the prevalence and trends of obesity and overweight in pediatric population from 1990 to 2013. We benefited from all available sources of data alongside the advanced comprehensive search strategies. All of domestic data bases were searched exactly with all of English/Persian equivalent search terms.
Because of scarcity of data, variations in groups studied, differences in living areas (urban/rural), discrepancy of the measures, for comparing and aggregating the information, we need more modern practical statistical methods (9, 12) . These methods are advanced regression models, using existing data, benefit from models for age, hierarchical pattern of data, spatial and temporal pattern of data, and covariates (94, 95) .
The present study summarized the information of studies on mean and standard deviation of different measures including BMI, WC, WHR, or WHtR and reported prevalence of obesity or overweight by sex, age, and year at national and sub-national levels from 1990 to 2013 in Iranian children and adolescents.
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Iran J Pediatr. 2016; 26(3):e2599. Obesity seems to be one of the major public health problems. Considering that, several methods have been proposed in the field of medical and surgical treatments. In this context, recent promising approaches emphasize on the population based interventions impacts (96) . Aiming that, we call for a sustained valid data sources to monitor, prevent, and control of pediatric overweight and obesity. These processes should be followed through ongoing community-based lifestyle intervention on diet, physical activity promotion, and other local and national experiences (31, 56, 87, 97) . Evidences reveal that for more effectiveness, these interventions should be started and exactly followed from the adolescence (12, 23, 96) .
Health researchers, professionals and policy-makers should focus on more evidence based policies which require more reliable data. Aiming that, all processes of designing; conducting; monitoring; and distribution of data should be managed based on advanced scientific methods (18, 98 Abbreviation: CI, confidence interval; F, female; M, male; NA, not available; R, rural; R, rural total; T, total; U, urban; UT, urban total; y, year. a Values are expressed as mean (SD).
Conclusions
In conclusion, the present findings could provide practical information on children and adolescents' overweight and obesity for better health policy and more detailed design studies in this area. Because of the importance of application of researches' data more policy attention should be considered for more efficient papers' data presentation. The presented results also could be used for future complementary sub-national, national or even global related studies.
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